Camptothecin-sensitive relaxation of supercoiled DNA by the topoisomerase I-like activity associated with poly(ADP-ribose) polymerase-1.
Poly(ADP-ribose) polymerase-1 is a highly abundant nuclear enzyme implicated in transcription, DNA replication, and DNA repair through binding of nascent RNA and interactions with various factors. We found that purified fractions of recombinant human poly(ADP-ribose) polymerase-1 expressed in Escherichia coli possess yet another activity, a Mg(2+)-dependent DNA supercoil relaxation activity. Cleavage of recombinant poly(ADP-ribose) polymerase-1 by caspase-3, an apoptotic protease, reduced this activity, as did the removal of either of the two zinc finger motifs located in the N-terminal DNA-binding domain of poly(ADP-ribose) polymerase-1. In addition, this activity was separated from E. coli topoisomerase I by gel-filtration column chromatography, suggesting that this activity is specifically associated with poly(ADP-ribose) polymerase-1. Because this relaxation activity did not require ATP and was resistant to VP16, a topoisomerase II inhibitor, this activity is closer to that of topoisomerase I. However, the supercoiled DNA relaxation activity associated with poly(ADP-ribose) polymerase-1 is distinct from that of human or E. coli topoisomerase I, as this activity could not completely remove superhelical tensions from plasmid DNA. Thus, we referred to this activity as topoisomerase I-like activity. This Mg(2+)-dependent DNA supercoil relaxation activity was found to be sensitive to camptothecin, a mammalian topoisomerase I inhibitor.